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Authors ; Perekelin, V. V. and A, S, Sopove (Leningrad) 


Title : Mtroslefins 

Periodical : Usp. khin., 2h, 5s 613-634, 12955 

Abstract : The preparation of nitroblefins by nitration of aliphatic olefins 
ari by condensation of aldehydes with primary saturated nitro 
compounds is reviewed, The physical ani chemical properties of 
nitroblefins ere discussed in som detail, Four tables, 158 ref- 
ences, 7 Russian (1873-1952). 
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USSR/Organic Chemistry. Synthetic Organic Chemistry. E~2 
Abs Jour : Ref Zhur + Khimiya, No..8, 1957, 26710. 


Author : Perekalin, V.V,; ‘Lerner, O.M. 
Inst ; 
Title » Interaction of Diketene with Amides of Carbox~ 


ylic Acids. 
Orig Pub +: Zh. prikl, khimii, 1956, 29, No. 10, 1609. 


Abstract : N-acetoacetylamides of acetic, n-butyric, 
n-eaproic, phenylacetic dipehnylacetic, 
benzoic, m-toluic and c nnamic acids were 
prepared by the interaction of diketene (I) 
with amides of carboxylic acids in presence 
of basic catalysts. Their structure was e5- 
tablished by the reaction of azofication by 
producing phenylhydrazones and by a counter- 
synthesis of chlor .enhydrides of acids and 
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The Interacticn of Nitro-Olefins With Dimethy1 Yalonic Ester 
(Vzaimodeystv-ye nitrooiefinov 3 malonovodinetilovya efirom) 


Nauchnyy) goklady vysshey shkolye Khimiya 4 khimicneskayé 


f the interaction of the nitro-olefins 


with dimetayl malonic ester Was carzied out. The reaction 


_CH-CH/ 
is O,NCH, Hs cH(COOCH; ) - 


R 


f nitro-olefin in ary methanol solution 


ig added to the solution of dimethy1 malonic ester in dry 
alcohol at a temperature below 20°C and by intensive inter- 
mixing. After 30 minutes of intermixing of the components, the 
reaction mixture is acidified by acetic acid under addition of 
finely disperse ice. The eliminated condensation products are 
filtered off oF extracted by ether, if liquid products are 
formed. The products are purified by crystallization or distil- 


AUTHORS: Zobocheva, M. Me; Perekaiiu, Ve Ve 
TITLE: 
PERIODICAL: 

tekhnologiye, 1958) Nr 4, pp 740-742 (USSR) 
ABSTRACT: A detailed investigation 0 

process is 48 follows: 

0 ,NCH=CH + CH, (GOOCH; ) 

R 

The equimolar quantity © 

Cara 1/2 lation in vacuum. The syn 
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The Interaction of Nitro-Jlefins With Dimethyl Malonic Ester 


analyzed and the values are given in table 2. 
There are 2 tables and 5 Soviet references. 


ASSOCIATION: Kafedra organicheskoy khimii Leningradskogo gosudarstvennogo 
pedagogicheskcge instituta im. A. Ie Gertsera (Chair of 
Organic Chemistry at the Leningzad State Pedagogic Institute 
jmeni A» Ie Gertsen) — 


SUBMITTED: June 16, 1958 
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AUTHORS: Perekalin, V. V-. Sopova A. §- 
Cr ere ee ee 
TITLE: The Synthesis of y -Aminoke tones 
(Sintez f -amincketonov) 


PERIODICAL: Zhurnal Obshchey Khimii °*958, Vol 28, Nr 3. pp. 675-679 
(USSR) 


ABSTRACT: The effectively realized reaction of nitroolefines with 
acetic ester successfully realized by the authors offered 
the possibility to make use of this reaction for the elaboration 
of a new synthesis of ¢ -aminckevones. These ketones have 
hitherto not been investigated as there seemed to be no 
possibie ways for their synthesis as well as no possibilities 
of heterocyclization forming multiple pyroline derivatives 
of interest for chemists: it was of interest to find the 
dependence on their structure of the capability of condensation 
of unsaturated nitrocompounds with acetic ester. The reaction 
of nitrostyrene with acetic ester on a tatalytic contact 
with triethylamine and pyridine le_d to the formation of the 
ethylester of the 2-acetyl - 3 ~ phenyl - 4 - nitrobutyric 
Card 1/3 acid (I) (98-62 %). The catalytic reductior. of this ester 
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The Synthesis of s-Amincketones 76..28 3-24/61 


resulted in two preducts, depending on the coaction period: 
the hydration for 10 hours only *  svubed the nitrogroup and 
le_d to the formation of ethyiesters of the Qn-acetyl~3- 
phenyl-4-aminobutyric acia (II), that for 46 hours however, 
was accompanied by the saponification of the ester and the 
formation of 2-acetyi.3- phenyl-d-aminobutyr.c¢ aiid (III) The 
ester of the amincketoni* acid (II) was subjected to different 
chemical reactiona: ?, Tns saturation of a benzene 

solution with dry hydrochliorine furnished the hydrechiovic 


4 


sait. ((IV) 2. -he action of acetylichloride gave tne 
acetyiderivative (V).  Ze- Tie heating with a 10 % hydre- 
chioric acid led to the solution of the basic problem: 

As a conssqvence of the ketone cleavage the #aminoketone- 
}-amino-2-phenyipentanon-4 (IV) 1m form of nydrochlo-ic salt 
resulted with a yield of 45 % The aminoacid, in heating above 
the melting point, easily converted to the pyrolidine 
derivative by heterocyclization} this again wap converted 

to the hydrochloric sait cf 3 phenyl - 4 - acetyl pyr olidin- 
5 (VII) by ary hydrochlorine. Special attention was paid 

to the structure of the condensation produc* (I) which was 

to be determined. It formed in an alcohol medium with pnenyl- 
hydrazine in the presence of hydrochlorine acid the pher.yl- 


=the eee Bate 
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The Synthesis of f~Amincketone 79-28 .3- 24/61 


methylpyrazolone derivative (VIII), which is identical 

to the reaction product of nitrostyrene with phenylmethy1- 
pyrazolone; hydrazone (IX) synthetized from (1) was converted 
to pyrazolone (VIII) by heating in benzene in the presence 

of phosphorus pentoxide. Thus the structure of the 
condensation product of nitrostyrene with acetio ester is 
clearly proved. 

There are 3 references; which are Soviet 


ASSOCIATION: Leningradskiy pedagogicheskiy institut imeni Gertsene 
(Leningrad Pedago ical Institute imeni Gertsen) 


SUBMITTED: January 21, 1957 
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AUTHORS: Perekalin, V. y., Lerner, 0. H- 


cece pear es 


TITLE: The Conversion of Dinitro-Olefines With Compounds Having Mobile 
Hydrogen Atoms in the Methyl Groups (Vzaimodeystviye dinitre dic 
olefinov 8 soyedineniyami, soderzhashchini poévishnyye vodorod- 

nyye atomy Vv meti lenovykh gruppakh) 


PERIODICAL: Zhurnal obsnchey khinii, 1958, Vol 28, Nr 7, 
pp 1815 - 1623 (USSR) 


ABSTRACT: In completion of earlier papers and articles written by tre 
same authors (Refs 1-8) it seemed useful to then to improve 

certain methods of the synthesis of some dinitro-olefizes, 
derivatives of terephthalaldehyde, and to investi-sate t:eir 
conversion with compounds having mobile hydrowven atoms in t 
methyl groups When using ethylene dinmine (Ref 9) as catelyst 
the authors wodified known methods of the conde isation of 
terephthalaldehyde with nitromethane (Refs 5,10) and in sone 
cases obtained a considerably hi-yher yield of dinitro-clefines 
(Table). The synthetized dinitro-olefines were enuged to react 
with a great nunber of compounds heving mobile hydro.cen atons 

Card 1/3 in their methyl groups, viz. with malonic oster and acetic ester, 
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The Conversion of Dinitro-Olefines. With Compounds 
Having Mobile Hydrogen Atozs in the Methyl Groups 


with phenyl-nethyl pyrazolone, cyanacetic- :nd nitroacetic 
esters, as well as with phenylnitromethane. The nitro groups 
at various molecule terminals in the above ment:.oned nitro- 
olefins produce two combined systens in an opposite direction, 
which fact was of intcrest for the reactivity o: such coi- 
pounds, and which has hitherto not been investigated. It was 
found that the presence of two combined syste7zs in an opposite 
direction in the dinitro-olefines is no hindrance for te 
condensation course with active methylene components unler 

the action of two nitro-vinyl groups. There sre 1 tatle and 

14 refere:ces, 5 of which are Sovict. 


ASSOCIATION: Leningradskiy pedagogicheskiy institut jmeni A.1.Sertsena 
(Leningrad Pedayogical Institute imeni A.I.Gertcen) 


SUBMITTED: June V7, 19597 
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: s0V/20~121-2-28/53 
' AUTHORS: Abramovich, T. I., Gragerov, I. P., Rerekalin, ¥. V- 

e of Hydrogen and the Capability of the 
Methyl Derivatives of Nitrogen Containing Heterocycles to 
Enter Into Condensation Reaotions (Izotopnyy obmen vodoroda 
obnont Imetil'nykh proizvodnykh azotsoderzhashohikh 
klow k reaktsiyan kondensatsii) 


TITLE: The Isotopic Exchang 


i spos 

gaterotsi 
PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 121, Nx 2, pp- 295 » 
298 (USSR) 


ntioned in the title which heve a methyl 
Y-position to the hetero atom, as well as 
their quaternary salts enter into condensation reactions with 
aldehydes, ritroso—-compounds , diazo~compounis, nitroolefines 
(Ref 1) and others. These conversions usualiy tuke place in 


an alkaline medium. These compounds can be arranged into & 
jnion (@c8- 88 


ABSTRACT: The heterosyoles me 
radical in an a- or 


Card 1/4 4g determined by the easy cleaving 
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sov/20-121-2-28/53 
fhe Isotopic Exchange of iydrogen and the Capability of the Methyl Derivatives 
of Nitrogen Containing Heterocycles to Enter Into Condensation Reactions 


methyl radicala, is widely spread. As the said easiness is 
quantitatively characterized by the velocity of the isotopic 
exchange of hydrogen in an alkaline medium 44 wan interesting 
to compare the velocity of the exchange of the compounds 
mentioned with their tendenoay to condensation reactions. By 
doing so also the factors could be explained whish determine 
the mobility of the hydrogen in the methyl group in dependence 
on its structure. In the present paper the authors investigated 
the exchange of hydregen between the compounds of the series 
(1) and the methylalcohols CH30D in the presence of triethyl- 
amine. The ratio between the substance investigated, the 
alcohol, and the catalyst was about constant and amounted to 
0,007 : 0,03 : 0,001 moles correspondingly- Figure 1 presents 
the results obtained as the function of in (‘ - z) versus the 
duration t, where z denotes the share in the exchange calculated 
in relation %o the three hydrogen atoms of the methyl] radical 
subjected to the exchange. The points obtained in the experiment 
may satisfactorily be located on the straight line describing 
Cara 2/4 the time course of the reactions of first order. The mean 
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The Isotopic Exchange of Hydrogen and the Capability of the Methy) Derivatives 
of Kitrogen Containing Heterocycles to Enter Intc Condensation Reactions 


values cf the velooity constants K (Table 1) were found from 

the slope of this straight. The exchange of the above mentioned 
experiments. concerns only the hydrogen of the methyl residues 
being in™ a- or Kposition to the hetero atom (the hydrogen 

of the N-E bindings is not included). The consesutive order 

of the exchange velocities reflects the differently easy 
cleaving-cff of protons from the me+ yl radicals. The comparison 
between the series (1) and the data in table 1 shows that the 
activity in the condensation reactions does not crrrespord +o 
the tendercy to the cleaving-off of protons. Thus the ionization 
of hydrogen, at least in several cases, does not represent the 
limiting stege of condensation reactions. 

There are 1 figure, 1 table, and 11 references, 6 of which are 
Soviet. 
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AUTHORS: Bobovich, “a.S., Perekalin, V.V. SOV/20-121-6-21/45 
Se emwtar caer TON EET SE 
‘PITLEs An Investigaion of the Structure of Unsaturated Waitrocozpounds 
by Means of the Raman Effect (Issledovaniye stroyeniye nepredel '- 
nykh nit. os oyed ineniy petodom kombinatsionnogo rasseyaniya sveta: 


PERIODICAL: ieesay Akademii nauk SSSR, 1958, Vol 121, Nr 6, pp 1028 - 1030 
USSR) 


AvbSTRACT? A very important factor for a successful reciprocal reaction of 
the above mentioned compounds with nucleophilic reagents (in par- 

ticular with compounds containing mobile hydrogen atoms in the 
methyl- and methylene groups) ia the electron de: ciency (+6) on 
the ol-carton atom of the nitroolefin-ethyiene-radical. The magni- 
tude of this deficiency which is due to the conjugation of the 
nitro group with the double bond, depends to a considerable de- 
gree on the chemical structure of these nitrocompounds (on the 
nature of the radicals bound to the ethylene radical;. For the 
solution of various synthetic problems, sufficient objective 
knowledge of the character of the conjugation in the nitroole- 
fines was required. For this purpose this investigation of the 
bands of intensity of 22 unsaturated nitroderivatives, further 

Card 1/3 of nitromatnan and some aromatic nitroderivatives was performed. 
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Nitrocompounds by Means o:° the Raman Effect 


The spectra of most of the compounds were determined for the 
first time. As already known (Ref 1), the intensity values of 
the spectra (lines) in question change according to conjugation 
and therefore make it possible to estimate the letter. Besides, 
in this way the judgement of local changes of the electron cloud 
instead of tne behaviour of the molecule taken ir. its totality 
ig rendered possible. The results are summarized in table 1. 

The investigation proved that the intensity of the lines is wide- 

ly variabie (Table 2). For the same molecules the intensity of 

the antisymmetrical oscillation of the benzene ring is liable to 
considerable changes. The authors conclude as follows: 

1) The unsaturated olefines represent a uniform, conjugated 
system. 

2) In para-dinitroolefines (XVIII and XIX) the conjugation in- 
creases rapidly, as compared both with the corresponding meta- 
isomers (XXI and XXII) and with mcno-nitroolefines (VI and 
VII). 

The methyl groups on the ethylene carbon,which is combined 
with the nitro group, diminish the conjugation. 
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in Investigation of the Structure of Unsaturated SOV/20-121-6-21/45 
Nitrocompounds by Means of the Reman Effect 


4) i e degree of depolerization of the symmetric cscillation 
(def 2) ranges for most of the compounds between 0,22 and 
0,43. A.N. Terenin, Member, Academy of Sciences, USSR, end 
Professor B.S. Neporent have participated in this study and 
have made possible the e>ectral measuring. 

There are 2 tables and 2 recerences, which are Soviet. 


PRESENTED: April 14, 1958, by A.N. Terenin, Member, Academy of Sciences, 
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SUBMITTED: April 2, 1958 
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: AUTHOR : Perekalin, V. Ve. S0V/79-29=3-20/76 
“Zopacheva, M. Me 

TITLE: Synthesie of y-Amino Asids and Pyrrolidones 


PERIODICAL: Zhurnal obshohey khimfi, 1959, Yol 29, Nr 9, pp 2905-2910 (USSR) 


1 ABSTRACT: A survey of the synthesig of y-amino acids and pyrrolidones 
described in publications reveals that theix application is 
often restrivted by the diffioult preparation of the initial 
products. Known methods fail to produce more complicated 
y-anmino acids. In the investigation under review, the sodium 
derivative of dimethyl ester cf malonic acid was caused to 
react with nitro-olefins of the vliphatic, aromatic, hetero- 
cyclic series, i.e. with f-isopropyl nitroethylene (Ref 10), 
p-methoxy:-()-nitrostyrene (Ref 11), p-oxy-m-methoxy-(-)-nitro- 
styrene (Ref 12), (-furyl nitroethylene (Raf 13), f-thienyl 
: nitroethylene (Ref 14); this condensation resulted in com- 
pounds (I) which, by reduction over a skeleton nickel catalyst, 
yielded pyrrolidones (Ii); the acid hydrolysis of carbomethoxy 
pyrrolidones led to substituted y-amino butyric acids (III), 
and the alkaline hydrclysia to pyrrolidone carboxylic acids (Iv). 
On heating, acids (III} and (rv) transformei into pyrrolidones 
(V); the hydrolysis of pyrrolidones again yielded y-amino acids. 
Cara 1/3 A synthesis wae alec’ made cf the acetyl compounds (VI) (Scheme). 
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Synthesis of y-Anino Acids end Pyrrolidones S0¥/79-29-9-20/76 


To prevent nitro-olefin fron polymorizing, nitvo-olefin, like~ 
wise solved ‘in.methanol, vas added to the solution of scdiun 
methyl malonate in anhydrous methanol, and not the other “ 
way round. Condensation took plage on ccoling; a considerable 
repinification oscurred abeve 20°. The nickul catalyst applied 
vas first saturated with. hydrogen; from the amount of absorbed 
hydrogen i+ was possible to deduct that only the nitro group 
had been raduced, and not the carboxyl groups. Acids (Iv) 

were separated by diluted hyérochloric acid from the alkali 
lyes resulting after the hydrolyais of compounds (II). On 
heeting to the melting point they were transformed into the 
corresponding pyrrolidones. Their hydrolysta with 10% caustic 
potash solution and eubssaquont neutralization nith diluted 
hydrochloric acid, yielded the 7--amino acids au the end prod- 
act. Five y-amine acids (IIIa), (IIIb), came (IIIg), (IIIa), 
and, correspondingly, five pyrrolidones (Va), ‘yo), (Vv), (Va)> 
(Va) were synthesized. Melting point, yields and data supplied 
by the elementary analysis of the products obtained are shown 
by the table. There are 7 table and 14 xr. ferences; 4 of which 
are Soviet. 
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ASSOCIATION: Leningradskiy pedagogicheskiy institut imeni A. I. Gertsena 
(Leningrad Fedagogical Institute imeni A. I. Gertsen) 
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AUTHORS: Perekalin, V.V. and Lerner, O.4M. 
are 


TITLE: The Condensation cf Isophthalic Aldehyde With Nitromethane (Konden- 
satsiya izoftalevego al'degida s nitrometanom) 


PERIODICAL: Zhurnal prikladnoy khimii, 1959, Vol 32, Nr 4, pp 939-340 (USSR) 


ABSTRACT: The condensation cf isophthalic See) ae with ritromethane was already 


studied by Ruggli and Schetty fRef 6/ who obtained dinitrodiolefin with 
a yield of 35% by using methylamine and benzylamine as catalysts. The 
authors of the present note continued to study this reaction and 
achieved an increase in the yield of dinitrodiolefin, which attrined 
67%. The method for increasing the yield of the final product was the 
use of the aqueous concentrated solution of caustic soda as a condensing 
Card 1/2 means taken in excess. The experimental part of the investigation and 
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The Condensation of Isophthalic Aldehyde With Nitromethane 
the various phases of reactions are described in detail, 
There are 9 references, 3 of whicn are Soviet, 3 German, 2 American 


and 1 Swiss. 


SUBMITTED: July 11, 1958 
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SOV/80-32-5~51/52 
Kon'kova, V.A., Perekalin, ¥.V. 
The Interacti SP WTeMeMRES With Barbituric Acid 
Zhurnal: priklainoy khimii, 1959, Vol.32, Nr 5, pp 1178-1179 (USSR) 


The products of harbituric acid containing nitro- and amino-groups in 
alkyl residues bound to the methylene atom of carton are little in-~ 
vestigated. In the article reactions of barbituric acid with various 
unsaturated nitro-compounds are studied and the following compounds 

are synthesized: 5,5-(2',2'-dinitrodiethyl)-barbituric acid; 5-[ 1-(ni- 
tromethyl)-but;71(1) ] -barbituric acid; 5- [ (1-nitromethy1-3-methy}) -bu- 


tyl] -barbituric acid; 5,5- [ (2'-nitroethyl-1-nitromethy1)-butyl ] -bar- 


bituric acid. : x ; 
There are 2 reverences, 1 of which is Soviet and 1 American. 
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AUTHORS: Perekalin, Vv. ‘’., #Parfewva, E. S. 
TITLE: The Synthesis of Derivatives of Cyclic P-Diketones (Sintez 
proizvodnykh taiklicheskikh B-ciketonov 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, "Nr 3, pp 592-594 
(USSR) 


ABSTRACT: The cyclic f-diketones (such as, e.g., phenyl indandione-1,3) 
are becoming increasingly important in pharmacology as anti- 
coagulants, spasmolytice, as well as for their effect which 
resembles that of atropine. - The condensation 02 various 
cyclic P~-diketones (dimedon, indandione-1,3 and ?-phenyl- 
indandione-1,3 as well as 4-oxycoumarin) was carzied out, at 
room temperature, with a series of aliphatic, aromatic and 
heterocyclic unsaturated nitro-compounds (nitroethylene, 
B-nitrostyrere, furyl-nitroethylene, and thieny: -nitro- 
etiylene), in the presence of basic catalysts (methyl sodiun, 
triethylumine) in organic solvents (methanol, berzene). To 
dimedon, only nitroethylene affiliated with two nolecules; 
the aromatic nitroolefins formed only 1:1 adducts. Indandione, 

Card 1/3 on the other hand, reacted with all of the above-mentioned 
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nitroolefins with both hydrogen ators of the methylene sroup. 
4-Oxycoumarir could be only condensed with B-nitrostyrene. 
The aliphatic nitroolefins polymerized. ‘he aromatic gub- 
stituted nitroolefins which possess nucleophile substituents 
at the benzere ring (4-dimethylamino- and 4-methoxy groups) 
did not react with oxycoumarin, becauso of reduced activity. 
Highly acid diketones such as 2-nitrodimedon, 2-nitroindandione-~1,3 
and 2-indandione-1,3-sulfo acid, do not react with nitroole- 
fins. The reaction medium exerts a strong influezce on the 
course of the reaction. Non-polar solvents (benzene) prevent 
the enolization of the cyclic f-diketoney, thug promoting tho 
reaction, whereas the polar solvents (methanol) have the 
opposite effect, thus the yield is smaller. - The structure 
formulae and the physical data of the synthesized compounds 
are liuted in tables. - The paper presents a genoral method 
for the synthesis o. derivatives c* cyclic B-diketones, 
characterized by the fact that the hydrogen atoms of their 
methylene gcoups are replaced by a nitroethyl groap connected 
with various aliphatic, cyclic or heterocyclis radicals. 
There are 3 tables, and 2 references, 1 of which ig Soviet. 
Card 2/3 
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Bobovich, Yu. S., Perekalin, V..¥o_ SOV /2t-127-6-26/51 


Ste 
Investigation of the Structure of Some Bthylene and Styrene 
Derivatives by Meane of Raman Radiation 


Doklady Akaciemii nauk SSSR, 1959, Vol i127, Nr 6, pp 4239-1241 
(ussR) 


The activity of unsaturated organic nitro-compounds is subject 
to the conjunction of the nitro group with the double bond. 

In order to determine the influence upon activity when replacing 
the nitro group by other electrophilic groups (nitrile-, car- 
bonyl-, carhoxylic-, sulfonic-, pkosphoric-groups) in conjunct- 
ion, the intensity of the Raman lines corresponding to the 
double bond was measured. The method was alreajiy described 

in reference 1. Table 1 shows the frequencies and intensities 
(relative to benzene double linkage = 1) for ethylene derivat- 
ives, table 2 for styrene derivatives. The introduction of the 
nitro group into an ethylene derivative muitiplies the intensity. 
The intensity of vinylsulfonic and vinyl phosphonic compounds 
is - contrarily as expected - lower than in ethylene derivat- 
ives with isolated double bond. The methylene group acts like 
a barrier if the nitro group is separated from the double bond 
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. investigation of the Structure of Some Ethylene and SCV/20-127-6-26/51 
Styrene Derivatives by Means of Raman Radiation 


by the methylene group, and no increase of irtensity occurs. 
For chloro- and bromo-allyl, however, as well as for halogen 
compounds of styrene no barrier effect, caused by the methylere 
group, may be observed. No interpretation may be given yet to 
explain this specific property of the halogens. In common the 
styrene compounds satisfy the same rules. Ther are 2 tables 
and 7 references, 5 of which are Soviet. 
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TITLE: Synthesis of Conjugated Dinitrodiene 
PERIOD7CAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 6. ¢p 1303 » 1305 
(USSR) 
ABSTRACT: Aliphatic unsaturated nitro compounds with 2 conjugated nitro~ ; 


vinyl groups had not been described in publications. Since the 
structure and reactivity of such dinitrodienes are of interest, 

the authors synthesized the simplest dinitrodiolefine: 1,4-di- 
nitrobutadiene-1,3 (V). They started from 1,4-dinitrobutene-2 rs 
(I). Usable directions for the preparation of 1,4+-dinitrobutene Ff 
in the only way possible (by addition of nitrogen tetraoxida 

to divinyl) axe missing in the puvlications (Refs 2+5). It was 

found that a vapid addition of N,0, to divinyl under vaccination 


with crystall:ine I is necessary for successful nitration. 1,4-di- 

nitrobutene-2 was transformed into fumaric acid (II) by acid 

hydrolysis to prove the structure; thus, a simple method of syn~ 

thesis of fumaric acid and, consequently, of malele acid anhy- 

dride was found (Ref 6). Contrary to data from puvlications 

(Ref 5), 1,4-diaminobutene-2 (III) was obtained in the reduction 
Card 1/3 of I with tin and hydrochloric acid, and not 1,4-dieminobutane. 
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Synthesis of Conjugated Dinitrodiene SOV/20-129-6~29/69 


In the presence cf iodine traces, I slowly depositie chlorine 

and turns inte 2,3-dichloro-1,4-dinitrobutane (IV). This com- 
pound is very unstable as compared with alkalis and organic 

bases. On account of the Raman spectra, the double bond in 
1,4-dinitrobutene-2 (contrary to nitroallyl) participates in 

the conjugation with the nitro groups (Ref 7). HC. is separated 
during the effect of lead acetate in glacial acetic acid on IV, ve 
and 1,4-dinitrotutadiene-1,3 (V) is formed. This synthesia ap~ 
parently is the first example of using lead acetcie for the 
transformation of 1,2-halogen-nitroalkanes into unsaturated 

nitro compounds. V proved to be a vary resiatant compound. It 

did not enter the diene-synthesis reaction, did not react with 

the active hydragen atoms of the methylene groups as do mono- 
nitroolefines, and could be slowly brominated. This, a dibromide 
was formed. The intensity of the bands of the douvle bond in the 
Raman spectirun of VY (Table 1) exceeds the respective value of 

the mononitroolefines by about one order of magnitude. This in- 
dicates the presence of a conjugated system. There are 1 table 

and 8 references, 3 of which are Soviet. 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240010002-1" 


"APPROVED FOR RELEASE: 06/15/2000 


Lek eadds: i PeCE <e Paes 
i ater | BBE Sot Pe opt 


—o 
ree a | 


CIA-RDP86-00513R001240010002-1 
es Donte a Peep p a cH Ea feeds oe 


aeitpe HELE ES 


Synthesis of Conjugated Dinitrodiene g0v/20-126 -6-29/64 


PRESENTED: July 11, 1959, by M. I. Kabechnikov, Academician fe 


SUBMITTED: July 13, 1959 


Card 3/3 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240010002-1" 


“APPROVED FOR RELEASE: 06/15/200 CIA-RDP86-00513R001240010002-1 
CGI ad SEE RECEPPET ch EAE RET DSR cans g tsa 


BOBOVICH, Ya.S. ;PRAEEALIN, V.¥. 


Sesh LEP rs See es 


Investigetion of tne structure of sone unsaturated compounds by 
means of Ramar: spectra. Zhur. strukt. khim. 1 no.3:313-318 5-0 
160, (MIRA 14:1) 


1, Gosudaretvennyy opticheskly institut imeni S.I. Vavilova, Leningrad. 
(Unsaturated compounde~-Spectra) 
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AUTHORS: Perekalin, V. V., Parfenova, K. S. 
TITLE : Chemistry of Unsaturated Nitro Compounds. VI. Synthesis 


of Derivatives of Cyclic [3-Diketones 


PERIODICAL: - Zhurnal obshchey khimil, 1960, Vol 30, Nr 2, 
pp 339-393 (USSR) 


reactions of many cyclic -diketones with a series 


of aliphatic, aromatic, and heterocyclic unsaturated 
nitro compounds. The reactions proceed by the follow- 


ing scheme: 


ABSTRACT: The authors have fiyeute Ba the (irst time, 


cc. 
Rn NO—CHCH NO, 

Mee" 

co 4, Vy 

nZ Sctl—n, + CH=CHNO, 

meOK i CC 

a Seige oS 
R C=(CHCH,NO- 
SeZ “ 2NO-)}2 


He 
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cH CY CY 
R= (CHikCC : ( | , | RH, GH: Ry =H. Muay, AAYL, 
mA NAG METEROTY*LIC. RADICAL 


The following reactions were successfully performed 

at room temperature, using benzene or methyl alcohol as 
solvents and, usually, triethylamine or sodium 
methox.de as catalysts: reaction of dinicdone with 
+2 nigroethylene (I) ay of reaction, 30 min), 

2 : -nitrostyrene (II) (3 hr), (3) p-hydroxy- 
-m-methoxy - B-vitvost; rene (III) (3 days); of 
1,3-indandione with (1) nitroethylene (IV) (15 min), 
(2) [§-nitrostyrene (V) (2 hr), (3) @ -furyl- [s-nitro- 
ethylene (VI) (2 hr), (4) @Q-thteny1- -nitroethylene 
(VII) (1 hr); of 2-phenylindandione-], 5 with (1) 
nitroisopentene (VIII). (2 hr), (2) —jitrostyrene (IX) 
(x) (10 hr), 


ir hr), (3) p-nitro- [§-nitrostyren 
4) Q-furyl- vuten A -nit (XI) (2 hr); and of 


4-hydroxycoumarin with -nitrostyrene (XII) (1 day). 
Card 2/8 The formulas of the products, their ylelds, and 
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melting points are shown in Table 1. 


Table 1. (a) Numbers of the compounds; (b) formula; 
(c) mo (solvent); (d) yteld (%). 


a rt 


(a) tb) | tC) id) 
Clly—CO, 104.5° 52 
() (CHlg))=CC SC=(CH,CHgN Og), metbanol 
\cit,—Co“ | 
/PMa—CO*% o_cricngno els n 
(il) (CNO cog sNO3 (methanol ) 
Hs 
Cil,;—CO. 474 47 
ay (CHyy=CX CH—CHCHANOs (methanol ) 
CH3—CO | 
CalsOH, OCHy-9, an 


Card 3/8 (Table cont'd on Card 4/3) 
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a ae 


[ | 


i ( 188.5 
methanol-~ 
C=(CHCH NOs), benzene ) 


V’Neo” ut, 


co 
4\/ 
| | Se=icuicisios, 


156.4° 
(methanoi- 
benzene ) 


| 
0 os 212—21 
a (dioxan j 
| (C=(CHCH4N0})s 
“co 
GH(CHs) 1285 


ae 
wvny ‘as Ye-cucnsno, (methanol } 
Wea cuit, 
(Table cont'd on Card 5/8) 
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Sells, 64.2 94 
LN a Golls Guslerais ; 
C—CIICHZNOs benzene ) 
| 
\ANco" Cols 
CO Cell sNOg-p 193 
Be | (m2thanol- 
| fs Bencene) 
\7X\co” Calls 
gens 132 
Ae g | (mzthanol- 
benzene ) 


| | \o—duenu, 


Cells 
(a) 152 50 
\CH—CHGHNO, (ethanol ) 


| 
\A 97 Cells 


The cyclic -diketones having strong acidic 
properties (S-nitrodimedone, 2-nitroindandione-1l, 3 
and 1,3-indandlone-2-sulfonic acid) and ketones with 


very Weak acidic preperties (cyclohexanone, 1- 
-indandlone), as well as perinaphthoindandione, 
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do not react with nitroolefines. (Thiophene “as 
supplied by Professor V. Treibs (Trerbs) (Leipzig); 
2-nitrodimedone and 1, 3-indandione-2--sulfonic acid 
were supplied by E. Yu. Gudriniyetse.) Thug, there 
exists an optimum acidity of the cyc ic L -diketones, 
contingent for the reaction with nit:oolefines. 
Hydrogenation of some of the nitroprocucts led to 
formation of cyclic compounds, deriv itives or 
pyrreline (see XIII in Table 2). 


Table 2. (a) Numbers of the compounds; (b) formula; 
(c) wp (solvent); (d) yield (%). 
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Table 2. 


(a) | (C) a 


Fete 


hae 
| x7? 54 
CHEE, | 


(methanol ) 


City 
4 


x 
| 
iF] 

civ 57 
XIV} Hydrochloride of (XIIT) (methanol ) 
co CU(GH dy 


168 
. eft | (met aanol ) 
| SCA CHET N Hy | 


. vo 
“Go lly | 

ARO Calls Th 
s 


{ 
U- CHC NEE 
oS a Ha ; 
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Compounds VIII and IX formed amines (XV and XVI). 
There are 3 tables; and 20 references, 8 Soviet, 9 
Germar, 1 U.K., 2 U.S. The 3 U.K. and U.S. refer- 
ences are: G. Bucklay, P. W. Scaife, J. Chem. Soc., 
1472 (1947); W. King, F. Nord, J. Org. Ch., 14, 405 
(1949); N. L. Drake, A. B. Ross, J. Org. Ch., 23, 
717 (1958). 

ASSOCIATION: Leningrad A. I. Gertsen Pedagogical Institute 
(Lenirgradskiy pedagogicheskiy institut imeni A. I. 
Gertsena) 


SUBMITTED: Webruary 2, 1959 
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Synthesis of G, Y-Dinitroketones 


Zhurnal obshchey kaimii, 1960, Vol 30, Nr 3, 
pp 943-c4s, (USSR) 


Reactior of W-nitroacetophenone, p-metryl-, 
p-methoxy-, my, p-methy lenedtoxy-Gs-nitroacetopnenones 
with /f-nitrostyren » p-methoxy-, p-nitro- /y-nitro- 
styrenec, 1,H=bte (3 “nitrovinyt benzene, e-Turyl- and 
2-thienylnitroethylene yields several dd, Y -dinitro- 
ketones shown in the Table. 


| care Fommres Inport were fl ee Ge ahs 
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7 CCH Li Ci 8D, 
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00, R, oan 


R=, Ry= Cele; (1) R=CH. Rie HNOrp, 


1 
RaGe. RHC LOTHe ps GV) R=GiMh, R= { i 
—\ 


W tet t= | fp WD ReCOCH yA, Rye Che 
tae 
(VID Re CALCCHLP, Rye UNOre; (VIN) RECHLOVH YA, | Rie C HOCH ye: 
(UX) REGHCHEP. Dyes OX) ReeCyHCHy ys OLNOe a! 
(XD) RSC IREH Oe Pp, Rye ells 
(XT) Ree CCH, P, Rye GI LNOKe. 


1,4~-bis( J -nitroviny1) benzene reacted with two meles 
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or Wd -ni broacetopnenone and p 


~methoxy-Ww-enitro- 
ace bopne lone, Y¥~-G-nitro 


O NO, NO, O 


catty Eber 9 —cr_dn det, 


| 
CHyNOy CHANC, 
(XTEQ) 


i ye NO, O 
-CHyO-~Caly—C—CH — 4 el 
HyO--Calty CH cu-¢ S—cr—cn—degity—06 iy 


CUNO, CH,NO, 
(XIV) 
There 1s 1 table; end 7 refere 
2a able; « Pences, 4 Soviet, 2 

German, 1 U.K. The U.K. reference is} arndt 

F., Rose, ¢., J. Chem. Soc., 1935, 1. . 
ASSOCLATION: Gertsen Leningrad State Pedagogic Inststuic (Lenin- 
gradskiy gcsudarstvennyy pedagogicheskiy institut 
pase jmenl Gertucna) , 7 eee 
SUBMITTED; April 15, 1959 
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Synthesis of dinitrodienes. Zhur. prikl. khin. 33 no.6: 1427-1428 
Je 60. (MIRA 13:8) 
(Hexadiene ) (Malonic acid) 
(Butane ) (Aldehydes ) 
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BOBOVICH, Ya.S.; PEREXALIN, ¥.V.; SOPOVA, A.S. 


Determination of the structure of some dihydrofuran derivetives by 
means of Raman spectra, Dokl. AN SSSR 134 no.5:1083-1084 C '60. 
(MIEA 132:10) 


1. leningradukiy gosudarstveonyy pedagogicheskiy institut im. AI. 
Gertsena. Predstavleno akaderikon A.N, fereninym. 
(Puran--Spectra) 
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PEASE I BOOK EXPLOITATION sov/5808 


Perekaiin, Vsevolod Vasil'yevich 
eernnneerinstatn 2s LOOT TEL 


pon SoS 


Nepredel 'nyye nitrosoyedineniya (Unsaturated Nitro Compounds ) 
Leningrad, Goskhimizdat, 1961. 335.p. Errata slip inserted. 
4500 copiés printed. 


Ea.1 S.A. Zonis; Tech, Ki.t 7. A, Fonkina, 


PURPOSE : This ‘ook is intended for organic chemists, scientists 
of research instituter, 4nstructors, and students in special 


chemistry schools. 


COVERAGE: The book describes methods of synthesis, the nature of 
chemical conversions, and the practical application of unsat- 
uvated nitro compounds. The 4mportance of these compounds as 
fungicides, dnsecticides, and medicinal substances is pointed 

* ovit along with their value as monomers which,due to their easy 
polymerizabi lity, can be converted to high polymer products. 
Tie role of unsaturated nitro compounds as initial products for 
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SOPOVA, A,S.3 PEREKALIN, V.V.5 BOBOVICH, Ya.S. 


Synthesis of dihydrofyran derivatives. Zhur.ob.khim, 3). no.5: 
1528-1532 My ‘61, . , (MIRA 14:5) 


1. Leningradskiy pedagogicherkiy institut imeni A,I,Gerteens. 
‘ Furan) 
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ABRAMOVICH, T..3 GRGEROV, I.P.5 PERMKALIN, V.V._ 


Isotopic hydrogen exchange in connection with the tendency toward 
condensation reections. ‘Zhur.ob.khim, 31 no.6s1962-1968 Je '6l. 
(MIRA 14:6) 


le Institut fizicheskoy khinii im. I,.V.Pisarzhevskogo AN Ukrainskoy 
SSR 4 Leningradskiy pedagogicheskiy titut iment A.I.Gertsens. 
" (Condensation producty (Chemistry)) (Deuterium) 
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Study of the structure of unsaturated nitro compounds hy the 
method of dipole moments. Zhur.ob.khim. 31 no.7:2171-2175 Jl 
"él, x (MIRA 14:7) 


1, Leningradskiy gosudarstvennyy pedagogicheskiy institut imeni 
A.I. Gertsena i Fiziko-khimicheskiy institut imeni L.Ya. Karpova. 
(Nitro compounds) 
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VASIL'YEVA, V.N.; PEREKALIN, V.V.; VASIL'YEV, VeG. 


Dipole moment gtudy of the effect of steric factors on conjugation 
dn the molecules of unsaturated nitro compounds. “Zhur.ob.khim, 
31 no.7:2175-2178 Jl '61. (MIRA 14:7) 


l. Leningradskiy gosudarstvennyy pedagogicheskiy institut ineni 
A.I, Gertsena i Fiziko-khimicheskiy institut imeni L.Ya, <arpova. 
(Nitro compounds—Dipole moments) 
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{ 


TITLE: 4 Synthesis and chemistry of allyl nitrite 


PERIODICAL: Doklady Akademii nauk SSSR, v. 136, now 5, 1961, 1075-1078 


| TEXT: the authors obtained a curpritingly good yizld of ally nitrite (I) | 
in the nitration of allyl iodide and allyl bromide with nitragen : j 
tetraoxide (N0,) in ether at -20°C. The resultant nitrile iodide ond | 


nitrile bromide are converted to mora stable NoOgs and to moleclar | 


4odine and bromine. Contrary to iodine, bromine brominates the initial 
allyl bromide during its formation, giving 1,2,3-tribromopropane (Iz). 
The appearance of 2-nitro-1,3-dibromopropane (III) is explained by nitro- 
halogenation of allyl bromide by nitrile bromide. If the reastion témper- 
ature is increased in the case of allyl iodide and allyl bromide, re- 
action of the resultant (I) with N04 leads to the synthesis of 


i 1,3-dinitro propanol-2 (IV) which is cousidered to be a secondary 
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nitration product. “the chlorine-carvon bond.in the allyl chloride is 
very stable, and the halogen is thersfore not replaced in thie case by 


the nitro group. . 
ontop city! CHECH, + NO» 


O,NBr +CHy=CHCH,NO, (1) 
j 


7 
OBI N,O, + Bry 
we Ue 


fowrcrnsncrsnor] (Wve) . 
NO ? ; 
* BeCH,CHCH,B rit BCH CHBICH,Bs (2) 
Nr Q,NCH,CHCHsNOs Ww 
on were ; 


joe 

t Accordingly, only 1-nitro-%-chloro yropanol-2 (Vv) resulte from allyl 
chloride and.nu (I). The authors studied the chemical conversions of (I), | 
‘and obtained substances which permitted the structure of sone 
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reaction products of allyl iconidecaie allyl todide with H,0, to be | 


clarified. The absence of @ pronounced mutual influence of the, double ‘ 
bond and the nitro group (Ref. 5) suggests a combination of the ' properties | 
| 
| 
( 
| 


“\ of ethylene and nitro-ethane in (I). For this rearon, the nitration of 
(1) by 0, yielded (IV). (IV) was isolated es & result of the hydrolysis 


of the original nitrate (IVa). Bromination yielded the only possible 
1-nitro-2, 3-dibromopropane (VI) which is isomeric to (III), and therefore 
has the structure assumed by the authors. Condensation with formaldehyde 
gives 2-nitro-2-methylol buten-3-01-1 (VII) which was characterized by 
diacetate (VIII), and dibromide (IX). 


CH,OH 
Br cH,0 | . 
BrCHACHCHANOs (V1) CHa = CHCHyNOs > CHy=CHCNO, (VIN) 
Br _ GOH 
CH, < CHCHCHOH 
Os (X) 
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_'] (VII) was converted to 3-nitro-buten~1-01-4 (X) vy splitting off the. 
-‘methylol group (in agreement with Ref. 6), which is an initinl iproduct 
in the synthesis of 2-nitro-butadiene~1 »3- The author's emphnsize that 
the above reaction is the first example of the synthesis of nitrogen 
compounds by the substituting nitration of allyl halogen derivatives by 
N04 They assume that its meche Jism may be explained by a sonjugate 


allyl rearrangement under participation of allyl iodide, allyl bromide, 
and N,0,- There are 6 figures and 6 references: 2 Soviet-bloc and 


3 non-Soviet-bloc. 
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AUTHORS: Sokolov, V. N., Poddubnyy, I. Ya., Perekalin, V. V., and 
Yevdokimov, V. F. ———— 


TITLE: Polymerization of nitroetnylene under the aotion of y-radi- 
ation 


PERIODICAL: Doklady Akademii nauk SSSR, v. 138, no. 3, 1961, 619-620 
TEXT: The authors devised methods for the industrial production of high- 


molecular nitroethylene under the action of y-radiation since in this case 
products are obtained which are as pure as the initial monomers. Other 


methods with initiator and solvent yielded go far cnly powdery products 


contaminated by initiator and solvent. Co” was used as radiation source, 
the apparatus is described by A. Kh. Breger et al. (Ref. 9: Deystviye 
ioniziruyushchikh izlucheniy na neorganicheskiye i organicheskiye polimer- 
nyye sistemy (Effect of ionizing radiation on inorganic and organic poly- 
mer systems), Izd. AN SSSR, 1958). The initial nitroethylene was obtained 
by dehydration of 1-nitro-ethanol-2 with phthalic anhydride. Fractions 
with a toiling point of 36°C/100 mm Hg were isolated from the monomer by 
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repeated fractionation. Hot nitrogen was bubbled through glass ampuls 
which were then filled with freshly distilled nitroethylene. The oc- 
cluded atmospheric oxygen was removed by the usual freezing up and melt- 
ing. The ampuls sealed in vacuo were irradiated at 20°C, and the monomer 
was distilled off in vacuo after opening. At the beginning of irradiation 


(dose 1- 10°r), a turbidity was observed in the monomer whioh nad hither- 


to been as clear as water. At a dose of 5 > 10°r a white precipitate re- 
sults which is identical with the polymer resulting under the astion of 
organic bases. On further irradiation, the pasty monomer-polymer mixture 
is converted to a transparent, pale-yellow polymer block. This is appar- 
ently related to secondary addition reactions of growing polymer chains 
to the polymer already formed, and is accompanied by an increass of its 
molecular weight. At doses > 0.3 Mr/hr no block polymer is formed. In 
this case the polymer remains powdery up to a 100% conversion, and turns 
light-brown. The formation of the bloc« polymer being a very complicated 
physico-chemical process depending on many factors, a powder is formed in 
some cases even with a 100% conversion. The polymerization of partly 
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polymerized samples continues also after irradiation is finished, This 
suggests the formation of rather long-live polymer radicals uncer the ac- 
tion of y-radiation (Fig. 2). Also in this case block-polynitroethylene 
results. The polymerization is inhibited by hydroquinone and oxygen which 
confirma the radical nature of this process. The polymer is insoluble in 
common solvents, well soluble in N,N-dimethyl formamide. Its intrinsic 
viscosity in this solvent is 0.38 which corresponds to a molecular weight 
7 of 38,000. Its density is do 1.535, the decomposition temperature 150°C. 


No denitrification (— CB, = CHNO,) takes place during irradiation. The 


crystalline phase is absent (X-ray data by S. G. Strunskiy). An intense 
narrow halo and a weak broad halo correspond to the parameters of the 


short-range order 5.15 g and 3.73 &, Under the action of y-radiation 
nitroethylene may be copolymerized with other unsaturated nitro compounds 
such as 1,4-dinitro-butadiene-1,3. Trere are 3 figures and 9 references: 
3 Soviet-bloc and 6 non-Soviet-bloc. The two most important references to 
English-language publications read as follows: Ref. 4: D. Vofsi, 

A. Katchalsxy. J. Polym. Sci., 26, 127 (1957); Ref. 7: G. Buckley, 
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C. Scaife. Brit. Pat. 595282, 19473 Crem. Abstr., 42, 37775 (1948). 
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Kvitko, S. M., Perekalin, V. V., Vasil'yeva, V. Ne, 
Bobovich, Ya. S., and Slovokhotova, N. A. 


Synthesis and structure of nitrobutadiene derivatives 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 143, no. 2, 1962, 345 = 347 


TEXT: Some nitrobutadiene and nitramincvbutadiene derivatives were 
synthesized, and their structure was exumined, in order to establish the 
affect of the chemical structure of nitralkenes and nitralkenedienes upon 
their polymerizability. The reaction scheme indicates the synthesis vourse 
as well as the products obtained. This is the first oase of a C-chain 
condensation with malonic. acid aldehyde. <A ketimino - enamino teutomerism 
can be dismissed for products of the Knoevenagel condensation. Jt was not 
possible to alkylate nor to acylate the amino and nitraminobutadienes. The 
spatial structure of compounds II to X (see diagram) was examined by Raman 
spectre and by measuring the dipole moments. III and IV (compound IV ie 
not indicated in the diagram; its structure is the same as that of 
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VII - IX, except that there is =NC eH, instead of =CRR') exhibit 


intramolecular H bonds; the nitro groug is in cis-position with respect 
to the amino group. Compounds V - VIII do not possess a plane atructure. 
The nitro group (at the C-N bond) as well as the vinylidene residue (at the 
C-C bond of the butadiene grouping) are deflected here. The H bonds are as 
also weakened thereby, which results in a displacement of the fully i 
symmetric vibration band of the nitro group toward shorter wavelengths 
{) 5 1350). IX exhibits & high dipole moment (7-5 D), which is explained 
by assuming @ structure in which the dipole moments of the two nitrile 
groups add. A characteristic of the Raman spectra of nitraminotutadienes 
‘ was found to be the splitting of the fully symmetric vibration cf the nitro 
group, which may be caused by the intremolecular H bonds or the Fermi 
resonance. When examining the concentration dependence no redistribution 
of intensities was observed. Hence, the splitting cannot be caused by 
intermolecular H bonds. The intensity of the nitro-group bands is 
considerably higher in aromatic derivatives (IV :140) than in aliphatic ones 
(VI :12). This circumstance indicates the inclusion of an aromatic ring in 
the cor.jugation through the amino grouy)- The low intensity of double bond 
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vibration is explained by the weakening effect of the H ring upon the 
double bend. The vibrational intensities in double bond and antisymmetric 
“Cou, arc relatively high for Ix and X (1X: 90 and 80, X: 20 and 75 = A5, 


respectively). Evidently, a conjugation in IX, that involves alhe =) °F" ah 
f - electrons, is of greater advantage from the energy viewpoint than 

would be @ conjugation, wherein only the H ring participates. In X, by 
contrast, the possibility that an H ring. may form is Jacking as*ogether,. 
Phere are 1 table ana 5 references: 4 Soviet and 1 non~Soviet. ‘The 
reference to the English-language publication reads as follows: D. Hathuay, 
t;. Pleft, Trans. Farad. Soc+, 455 818 (1949). 
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